Searching PAJ 



• * 



Page 1 of 2 



O 



PATENT ABSTRACTS OF JAPAN 



(1 1 )Publication number : 2000-21 551 6 

(43)Date of publication of application : 04.08.2000 



r":r::::::::::::.:::.::.... : - 

(51)lnt.CI. 


GllB 
GllB 


7/24 
7/00 


f 


GllB 


7/26 



(21 Application number : 11-218722 



(22)Date of filing : 



02.08.1999 



(71 Applicant : MATSUSHITA ELECTRIC IND CO 

LTD 



(72) Inventor : 



KITAURA HIDEKI 
KAWAHARA KATSUMI 
YAMADA NOBORU 
OTA HIROYUKI 



(30)Priority 

Priority number : 10221924 

1 0329890 



Priority date : 05.08.1998 Priority country : JP 

19.11.1998 

JP 
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(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain an optical 
information recording medium which suppresses cross- 
erasures and is suitable for recording and reproducing 
high density information and to obtain an optical 
information recording medium which ensures a high 
erasure rate, even in high density and high linear velocity 
overwriting and can record and reproduce information 
with small jitters. 

SOLUTION: A lower protective layer 2, a recording layer 
3, an upper protective layer 4, an intermediate layer 5 
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and a reflection layer 6 are successively laminated on a transparent substrate 1 . The upper 
protective layer has a heat conductivity higher than that of the intermediate layer and the 
intermediate layer has a heat conductivity higher than that of the reflection layer. The 
recording layer is formed at 4-16 nm thickness. A light absorption layer is used in place of the 
intermediate layer. In this case, the refractive index of the light absorption layer is made larger 
than that of the reflection layer by 2-6 times and the reflection layer is made thicker than the 
light absorption layer, or the light absorption layer is set at a film thickness d1 within the range 
of 0.1 A/(n1.k1)£dl£l.O A/(n1.k1) (n1 is the refractive index of the layer and k1 is the extinction 
coefficient of the layer). 
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(57) 

*r**n 1% maWRtktiUr, 0. U/(n,- 
k») 1 . OA/tn^k,) C0@H<b*T^ o 




1 

mmm&t>m<,>mte£J:£ < , m^mm<Dmmf}U n 
m^m 2 ] mm<omBft e n m jy± 1 a n m«T 

[If ^3] S*fH^, Au, Ag, CuWAl 

a>e>5i«*i&4>&< i & i -D^tsm^m i ^/c^2 

iBi£0^fftt##fBgI^# 0 
[»*S4] T i , Zr, Hf v V, N 

b, Ta, Cr, Mo, Mn, Os, AL Ga, 
In, C, Si, Ge, Sn, Pb, S b J:t>*B i 
hmXft*>'J>t£ < £ *> 1 ocDTC^^^OIf^Il 1 -3 (D 

[ts^5] *iBJB3&s, 8Mfc», »b», mm. m 

Hx JdlHSBW. ftRiDWteJitfSWJi**** lute* 

f BS ftt» <D/B*t * n a <b A n - n a - n 2 ifi 2 W± 6 

lW«±r * £ £ <t t T S3^^*ffi»»W*. 

m^^^rkxcbUr, 0. 1 A/ <n» • k 2 ) Sd 4 S 
1. 0 A/ <n a • k a ) ©ISHCc*4IB^3H7tCfBt80 

Jf, _tffliJ«8JS, *R«UiteJ:#S»JB*S*. HulB^fe 
RiRJKDKatdx^ B«iB*tf-A©|gS*A, fulfil 

sa cc*5WSHtrfaM6KiR»©ffiasf¥*5 ^wbs^s** 

Mnn^^^k^Lt, 0. 1 A/ (n x • k 2 ) ^ 
dx^l. OA/(n 1 -k 1 )<DlliC^Ci^ 

[««S10] J5*fJI#, Au, Asr*5j:o*Cu*»6 
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m^m 1 1 ] 5!6®iRH*s, T i , Z r , H f , V, 
Nb, Ta, Cr, Mo, W, Mn, Os, Al, G 
a, In, C, Si, Ge, Sn, Pb.. Sbte<fc£KB 

m^mi 2] *»45W3W. bkm», 2it», 

10 6iStfftS*J>&< £fe lo©fb^»3*>&tt-&l»3c3Bl 1 
tclBIEcDTt^WIBSitffEIBIS^^o 
[»*3H1 3] *®JRB*^ 7C3RHifc^«BJ3jp6C:SSI 
3»B 1 1 CC^036*«rt»«IB»«t*. 
[ft^cS 1 4 ] iB&JKDRfftf 4 n mJSLh 1 6 n m« 

20 *^«J««iE»«E». 

1 6 ] ^M®^, G e , Si, C r , Tifc 
JrO'A 1 *P6«tfftSd>&< ifc— o*$tfi**^l 5 

t»3c® 1 7 ] ±.M®mm<Dmm& l 0 n m«±2 0 
0 n mfiiTr* *ft5jc31 1-16 Ol^m^(ciBi8©J6 
^W1t*RIB^«H*o 

[»*3S18] 1B^»^, Ge, SbteiyTeSt 

30 [ft^ 1 9 ] mm&G e , S b *5<fcO*T e ^r^JS 
^iU $6CC6. 0M^%OT^N^tflim^l 8 

[»*31 2 0 ] ±mffl&M** 4: crr«!lSBHI*> 
n5^a<ife-i^ 6 0-1 00^l/%OZnSfc 
J:O*4 0-0^r;b%CDS i 0 8 *$WrS8»3»B 1 ^ 1 

[ m^m 2i] yt tr - a b&jkh: ^cs*f s n s jt * 

r*^JSS*^fcJ:iygB»»^!»iRSnSi:b*r*S»iR 
, * H«f BIB^Ii #*SSffl-C * JS^CC « R c r 
40 y&cfcO'Acrv, (JSBIBfiiH^T^l/^ r X WC*S»^ 
CCtJRamofciCfAamoiUr, SS*^ ( R cry- R am 
o) &5%&±-C$>*). WLWmih (Acry/Aam 

o) ifi i . o«ji"c*aM(*3ii -2 ooi^rn^ccfB 

«C03l»Wfll«SB»«ft 0 

[IS*^2 2 ] MH^SSi, guiBSWS«±CCHufBS 
Hfc J: O*^ 2 tf$RJl <h 

BuiB»l««H*jJ:C/HffiB»2««»^ *n-eti, 7fe 

50 rpiiiiWfc^b-rssafiMi*^*, 



3 

guta^2 it mmxK m^m 1-21 <Di>rnfric*m<D 

^ainjtgftiift £ 2 ttsmr ^iflincc^t-r ^ib^b, 
aig^, WE±flB«SB* miiB^Fiiifccfcomria 

WEEIIWORff % 4 n mJ&Lb 1 6 n m&LT <h*3"&C £ 

©iRJiCDSSf^n 1 <tSuEK#JB<DJaSr¥n z ico^An 
= n l -n J *S2«±6JWT"C*0, fro, WEEWB© 

Mil ft w ia*® jrs oiii«± i-r^cift^cb^^ 
*HiBi«ftasc* 2 ttjwar ssmmtcxitr zmm, 

±MflHM. *»«UB*5 J: OfSWIBftdtf 
fill***. NEjWJRIlOWVftd!. WE*tf 
-AOifcgftA. WE»fiA&Ctett£WE#«4X»GWB 

0. lA/(n 1 -k 1 )^d 1 ^l. OA/tnr 

k a ) frjsKsrr £ <t 5 tc TO iB3iaRiR» ft jftaw £ c & ft 
[«raoB2 6 ] i t»«ji*»fis-rax 

at. «Bia«Lbec»2»«l*»flE'r4XSi. WE 
SaRM* <t £fWE# 2 tfffiH ft C ©JBfcJBflW ^1^ 

Bj8B»2w«»fr. WEawisscciai^fljfre. t«« 

SB, 36tr-Aco^Ccj:0**WK:*a^Ittttaas 
2WWT^il!»«c»b*aBIMI % -HHftSB. *n 
»*J:0f5ltB*C<DJfeted», WE±ffilffi«B> WiB 
*MHfc <fc WWEKS* BG)J»£»*ft WEEIM fr 6 3 

c4«£A« < , m^mm<Dmm& 4 n m«i 1 6 n 

m«T £ ft £ J: 5 cc % WIBffl 2 flftM ft BOiB«SSffi± 

*c j&s-r * c i ft #® £ *r 5^w«fRiB^»<DKiS 

[S»*3B2 7 ] awa«Lbec» 1 IMUKMrSI 
St. «8l»K±«:»2t»«)BftJBflE"r*Xg£. WE 

sws^ t mm&mmfo £ ft #gtB ft/i^rsi^*^ 

^CttCctO. WEj89»«±lc, WBJBllfMB. W 

s#»b*j xzm&m 2 tt^n ft c (DrntcMfiL? -sn 

<hft^K 
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2ttJ8IB'CnIi2WCc^trSE»B. ±flBHSSB* 
iRB^Scfc^SWBftcojilK:^. WS#tr-A©j6g 
A tcfcWSffE^RiRBCDSSf^n! £WE5*fB<Z>JS 
»r*n 1 i©ifcAn = n 1 -n 1 fr2Jia±6aTT?*0, 
fro, WEJ^B©«SfrWE*»iDUB©ffi^ 
S £ 5 &c % WEST 2 ft «M ft W IB«a*«±«:^fiEf z> 
C £ ftfiptK <b r S** Wt»^»«»C[«JS*ffi. 

io [it ^2 8 ] mmw&±tcn i tWRBftj&a-rsx 
at, «a»«±cc*2««ift»fi6rsxai, we 

SBJKS £ WE«SS££ ft^Jlft r U 0 l^btf 
SCiteJ:^ WEiMBSSLfcfc. W E» 1 tMSB. W 

ea«b ** <t o' w E* 2 mum ft c © )i k jfj^-r -sig 

WE»2t»«Bfr. WiB»W*««:fii>«fr6*K: % T 

tt*2««a-cpia!w«:»br*E»i. ±wj«sb, 

20 KVftd^ Mfa^t'-ACDifcSftA, WBBiKfiAtcij 
W^WE^KflXBOfflJf^fc^^mS^Kft-en^nn 
t^^O'katUr, 0. 1 A/ (n, • k a ) ^d^ 
1. OA/tn.-kJ fr^AlT^cfc^^:, WiBfB2« 

#BBft mimmmwi±icmf&? zt£ £ r 

[IS^2 9 ] IBi^Bft 2 0 0 n m/^WTOlgT 
^iT€>ff*^2 3-2 8©t>mfrWBK©:£^« 

[n«393 o ] iBiiBft, ^rstt^/xtasR^tft 

30 WEGflUKcttXJIK^e. om+VoWF^Z 

n^<t^^Buia^^'^cD^WSftPSL/c#HM*^ 
*5C*rjsRK-T4i»*312 3-2 9©C^tifrtclBK©j6 

[»*53 l ] IS*3I1 - 2 2©c*rnfr«:lBiEc[)jfc 
WW*EIMM*K: jfe fcT - A ft »9iSCffifr 6 AS* S i± 

rW«*!B»«£-r4:frffi-c*-3T. 

jRHffftW9ink3-&&ct 

40 p 2 ^ p 3 ^ o > . tejzvmmmmm-?- z<o%&mt* 

CCS«3 4SI4fr»6*l4^ l 7-U^UP, (/tfcU P» 
>P D >0) <fc L jfc <t # CC, 

WEB^BCCffiS-r 4il>tt < <b 1 ocDIBIi^^- ^ft. 
% t* - A ft v - \, ; 1/ P x i P , £ <D ffi V *T *> C £ 

ft/^y^U-c;l/P 2 tC^O, 
^y-U^;UP 0 <D3fet*-AftffiSfr^C<htcJ:0. Su 

so EsBSB{ci^bfct»«ft»^-r*c£fti$a<frs* 
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flgfcj: * ra©rfflPB3&*BSIH— i ft & «fc 5 

[»*313 4 ] »*S 1-22 (D^m35PK:lB*8CD7fe 

p 2 ^ p 3 ^ o ) . ct c^iehus ©ibis ^ - * coyt^m 

>P 0 >0) KJ:O^^L/fct#tc % 20 

^PxiP 3 i ©IB-C^Srr £ C i <£ 0 feSS 

ffif © / W Z h & iBUb n CC X *) iiu f Bf Bf i v - >7 

©4>&< ti> lotJgjjRL, fB»v-^*JgflcL/ftC^<fc 

huSBSB»JB CCiBli L /ctf $6 * WSL? £ »^ K: tt , * tT - 

ACD^i^^-u^up^cfisfiFrsci^at-r 

[»WO»»l«C»W] 30 
[0 0 0 1 ] 

^»-r^cita^ ff^ n a nW©m>tt*&fi-s§£iB§i 

[0 0 0 2] 

Hie. IM*^tHlSUS:3W6U-if-^*J(WLr 40 

^©«S(D7t«:*ttsgii3ai*/t«Sfi*lo 

[0003] mmtzmtOo^xte, m— ©u-if-tr 

;u©2 u^ii/rarwam-^ccjscir^siLtf* 1-7^ 



4$H 2 0 0 0-2 15516 
6 

iE»T5C±#pJSB<h&4 (^H^«#ggBS5 6- 1 4 5 

&mgmt&&&&*&xi>r>x^y F*t»*rbr#5 

[0 0 0 4] ffl»bE»*WS«{fcT4fc«>K:« % IB» 
&Cffil>&*^©@«&fL #^U>X©]i&NA (HP 

s^t»«*^F/c-a-4v-^x^^gB»^ s^oas 
f^±©/c»5cttS«±^KW6n^u-if-^rtffl© 
s^^^-^i-e ©sswatiin © ^ > F © *i BIS 

[0005] j*«fl[^b©*a6r, ft ffi^ffii 

K, Tfr*>^t# #S©iBliW£©3SK£ft±3-tf S £ t i> 

[0 00 6] 3 6K\ la^pJtg^ft^B^^KJl^L 
rlSSiL, SS£fS^3t!:/ciBIS®* (miflM 
?9-21291 7-^<&$K) , *5j:CfC©J:5<c1ffl»(D 

tf mm<o i > r n o r ibisw* ttr ^ fc«> © 

»BBI*S^»W0 10-50 

5 1 8 8^*8) ^^ntc^o 

[0 00 7] IB»©*ffiffiib*JiJil3^5t. 

B*)i<T4H£BfiftS. ^^C^>F&^-^1B 
r Stt^cctb^rfB^v- ^|§!±©S^|fii©|fflRB^*s J: 

[0 00 8] ^PX^b-XIJ, iBl^B$vC^0iA$n/c 
U-1f-^©^^y F^IB^LJ:^<b-r4 F^^ ^(CK 

W«Ctt, U-tf-*Cc^SB»F^sr^©it«8DJ» v *5 
[0 00 9 ] m— tf-AtCcfc^^-^-^^ h© 

^m^tt^^txytm.^m^rj:^ , 
teik&xteimmm&ijmx&ztc&ic, mm<om^ 

m C V - (D tr - A * flSW L yttB^Of ijaiBKOH^^ 
D FB$cc^-^-^-r Fta©fi-5f<D|gS 
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SIISS^U<t^«-5 0 fit, ^Q/ctfHC 

(DRiR^SrAcry, #SK»<D* ft£ Aamoi v fi B s H 
^■^»<ft»*««-rS/c»«:3K«JR^tbAcry/Aa 10 

**Rcry, #BfIffl<D*ft*RairD ilt, iSC>C/ 
N£t£f#3fc»K:S»*aAR = Rcry- R amort**:* l> 

[00 1 ±E©£MCAcry/Aajno<tAR* 

($^¥3 - 1 1 3 8 4 4^fg, #g8^5 - 2 9 8 7 

- 1 0 2 2 4 3 ^$g, -298747^ 

[0 0 12] t/*>U ±E<D<fc5fc^a*flH>"tAcry 
/Aamo<bAR<h£ftft:*:*< Itfe, +#&K«|f£ 

»0^t|^^JKI*H©J»GzS^fi(r >»^CC W , em® 

9r&< v v-^iH^— Tftii/c«)«:, l^fl^ii 

^©ft^tCO&J&Jot ctitt, Ifg 

[0013] 

**)Wft< k ^po. 5^^drC[)/h3C*t»*R«)8B»f}**SpJ 
[0014] 

[ia*BKTs/cAfi!>fB] ±Mzmm*m$rtr ztctb 
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&. coana*^K:^3ftfe&*M±££*. ccd 

fiW©IBJ*#4 n m«± 1 6 n mJKTr*S C 

[0015] coj: ^ tejt^mmmzmmtzt-? zc t 

»JB©IRJ*K:oi>Ttt. 6 nmJ^il 4nm«TT*£>& 
[0016] #»WO*2 051£:^WW«iaiS«f*«. a 

%m$m <£ o'jkw B , m E3£ tr- a cd^s a cc 

n 2 i0iAn = n»-n a 3&«2£l±6JMTr*0, 

o % S9iB5«H©MW^8B*K4OT©a/?a±r*4 

[0017] z<d&>) te^mmmmufct'tzxLt 

[0018] ±SB3r2C0*^W«»ESy»*fC*5tir 
iL/t, 0. 1 A/ ( rii • k t ) ^ di ^ 1 . OA/ 

[0 0 1 9 ] *^CD^3^^fffSIB^» 
»9!««<t. fiEa^aiRiCCJBfiSSftyt^BIBi 
4#^. BaE^HJK^, «JSBa9ia«K:fiiifliJ^6JIH' 
TflW«8W. *tf-A©^«tcJ:0**WK:*fflnI 

mm. %m.$m*s&vmMm*^fr. mfc%mm<om 

mdi&. UE*^-A<DiKfi«:A % WEffifiA 
^> mflBTfe® 4Ui *t**j ct CfffiX0HR4 * ft* ft n t 
W^k^lt, 0. 1 A / (n, • k,) ^d T ^ 1 . 
0 A/ (ru • kx) (DfiffltCiSCi^ai-r-S. 
[0 02 0] ^K©^W«ffifB®j8*«, ttftOE 

iiU14(ix.riir4>J:<. BBSH*#^»R^6ScS 
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[ o o 2 i ] c <d £ *> tc 2 mcommM^m^x i> 
ffi as* -t & aBBKfiff ja> hnx&{,*m2 mnm « , k as 

[0 02 2] *«|!Jfl[)*^W»*SB»*i*0» 1 ©S£B 

ft$#, TiJE_hfM»SJB* ffflB*HI»*Jj:CXWiES»*» 20 
SWOiW*4nmfil±l 6 n m&TFtTZ C £ft#Sfc 

[0 02 3] *^CM6*W» *l^a»«>» 2 ®»a 

ttttaa £ 2 ttMHBrniawccaEfbf siaaw. _hWJ« 

cD/SSt* n a i flirt BJSS*H©B*f * n , <fc <DHA n = n r 
- n , *s 2 J£Lb 6 £4T"C* 0 . iiirKJK*HB©I8« 

[0 024] *^©**flW»*i^ittI»©» 3 0»jB 

S*$*. flJIB^flKH^Wfid!, flJ8B*tf-A<D 
Stfift A , fiyfB&ft A 6C*5 W*flffSB*!RiR)B©n«r**J 
J:^S^ ; &^n^nn 1 *>cI:C>*k 1 <bLT, 0. 1A 
/ (iw • k,) ^d^ 1 . 0 A/ (nt • kj flSfifctt 
T^i:^ fliTBjfrR ft ■ * JBflE-T S C i * «M» i r s . 
[0 02 5] ±SB*»a^Tffi«, 2«±<DtS $RJIft<f * 

31g±&cJfllt#$RJlftffM;T£Xg<h, s^fi^xtcm 50 
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9»«±k. wejb 1 nmui. strE^iiafcicrtWBjp 

2 tf^n * c ©we j&bst ^igi * *t*»a#ffi£: r 

SCi#s#*Hr>. C©t§£\ IfffRJiftffi 
^)BBI©««^®2«*R»K:afflSti5J:5&c, 

ss±^c m 2 mnm ft am? s c t tm * l t >« 

[0 02 6] *«W©**ffS» $RE»$S*©EASfcfr 
, ±E KEK b fc#f&9J©:M£^W«»i B»SM*«: * 
tf- A*aWS«WJ^ £ AS* 5 -tf-CfSf $KftfEl§Bir & 

^ffir$>^r, fl5E*tr-A(DSas*, JRWW*W»iS 

3 (tctcL. P t >P 2 ^P5^0) , «5j:i^eflWoes 

^C036^Watt»*s^k-itT. *>oJH»KiJ: OWE 
E» v- * ©Sites 0 4 S«*W 6h4^9-U^ 
;l/P B (fcKL, P 1 >P 0 >0) tcioa^Lfcitr 

cc % «tESMWccEii , r**a < i *> 1 ^©taii^- ^ 

ft, *e-Aft^7— U^Jl'P, <t P 3 t<DHIt^SIT* 

JUtc«t 0 jKjSL, tali v - ^ t u «c «^cc twfe tr 

b*- A ft JHJWT S C «fc CC J: 0 , tu EESW *cf Big U /t« 

#g ft -r ^> c t ft * $ m t sr & o 

[0 0 2 7 ] COJ^CC, ®SftaP^^r^£5i±/c 
^Vl/X5»JK: J; 0 ffiii 2 ZBtiXm c t cc J: 0 % «*. 
»±E» 1 cW6*«*E»l«»%flat^ i . ^ P 7s J U 
- X ft JfPfiHJ Lttztifih tf ffift E» W£T ^Ci 3&5pjgg i ft 

[0 0 2 8 ] ±IB^IBlSSi^S«. 2«±©»fWI* 

WiLfc^aw^iEeaMtccfcafflrds. 

ifet-AftaBiasflB^^AWSttr, ariflma 

te J: 0*» 2 W*SS tc^*ti-SE»Jl<D«a8ft^t3ti:S 

[0 02 9] *«?|©3l6*flWII*E«JK#©E»W4« 
■tt, ±ECCEttbfc*»W©j6W«aE«Ktt:i. 
flWB3^Wtf«l^«#CCjra!»3 h4*tf - Aft^S 
fS*t-A^a<b, H«flB*fc: J -A(D^aft^3 
tt**tr-A5UaaCil*Si*«A, flWB*tf-A05i 

aft, j«**»*wi**ttS-tt4ci*Jrsr*^^-u^ 

U^t/PifcJctfP, (/c/cU, P x >P^P s ^0), 
fcJ:i>lB^ll©fB®v^^(D^W^t^^{bi*-r, 

tc «fc 0 flgEEiSv- ^ CDBiOcS 0 SSSt^f* 
6n^A'7-U^P 0 {fetch. Pt>P 0 >0) CcJ: 

0 L/c<b#^c 4 fllTE* - a 9na3aei^a«s . fi A 

JlCCfBSv- ^ ft»J5R-r * C <b K J: 0 tf fgftffiliT^iS 




n 

[0 03 0] ±fB&fBi§B£i£Ste, 2«±©tIH8IB* 

fit^/c3fe^tf^lB^ft«:fe®fflr^^ 0 cot&t^ 
»9BS«ffJ^ if AWT 4 <fc 5 «: , * tr - a» 

[0 0 3 1 ] 

[0032] (* i cD*jfe^ffi) xmmmrciz* ii 

fc<fctfiBiiJl<fcD^fiflJ (B«£tt5*NM) <£/f<D 
[0 03 3] ±IB^ittt# *IB»«{*fcfci>TkJ:, ±flfl 

1 0 n mait^SCiW* IK _b 
±ffl(RBW©iW«2 0 0nm«T3a«f* 

[0 0 34] £/c, ±fB*^ff3t»«fBfiaKttec*5t»r 

OCiWisL/U SffiBfct, ±{ffl&SJl<*:fBiSJI£cD 
HI, T««K»i^»i©Hl0^ft< it— *©#H 
CcJK/£3ftS. ^MH<tUr«, GeSMtSlr* 

r£>£ 0 ^MH«, Ge, Si, Cr, T i fciO'A 1 
fr6»Kft<54>tt< <b*>— o*$t*C&jW#*lyt». 
[00 3 51 1/c ±E*Wtt«SBa8«(*C<:*5tiT 
«, Efil^Ge. S b*jJ:CKTe*#tfCi*W*L/ 
K EIMi<c4sc»rm£&IEMk&«ei«R:ff 5«^<Dtt 
*4ibr»iafc^6r*a. IBMtt. Ge, Sbfccfc 

6 0-1 0 0^1/% SiO^4 0-0*;l/%M1* 
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[0 03 7 ] £/c v ±E**W«*iB«»#tc*5C^r 
tt, SWitfAu. Ag 4 CuWM 1 3^e>«tfftS 

[0 03 8] *fc, ±K36*»««E«i(*«:*Jl^r 
tt, *IBJ1*«, Ti, Zr 4 Hf, V, Mb, Ta, C 
r. Mo, W, Mn, Os, AI, Ga, In, C, S 
i, Ge, Sn, Pb, S b *5 <fct>*B i J&>65i&2ft&4> 

W*ctt> ±E5aR*6a«ft4^>tt< Hlo^tfi 

{t^, mtm* mm. mim. y^im. ^v^\m 

teJ:^ iWWfc*j*6«ttft*^>ft< l ocDfb^ft 

*>6ft&C<L*W£bK *ffflJt». *<DJKUS»¥j&*± 
*J:5a»»*6«lJflESft*. 

[0 03 9 ] £/c, *BJIfcJ\ WtfGe-Cr , S i 
- WCD J: 5 ft, JJBS*©7U*HHfc£»fr 6 ft * C <b # 

20 a^«5*7c3RWifc^4C^. 

[0 04 0] $/c, ±BB*^Wtt«KflW#CC*sC^r 

*tr-A*siaaj«(*ccJS*fSft-si;t*'r*>6SW* 

fecfcD ? IB$^jl^©JR$ft^i:t^"C^€>^«^^:, ^ft^ 
ftiBSW^ttSfflr * 4*i^CC ttRcry* <fc A cry, IB 
iiH ifi T ^ ; 1/ y t X t g ~C %> £ m & « R amote <fc Zf A amo 
ilt, (Rcry-Ramo) &5%&L± (%3k7jk 

T*5*-Y> rfcLL) PRiR^i:b (Aery/ 

Aamo)3&U. 0 feLL"C&& C OK 

30 rii, IEil^ 2 0 0 n m/^T©aSrSit 6 C 
[0 04 2] IB^H^r, ^Stt^iii^Xi 

l^TfiSjgT^ C 4#s» ^ IK 

[0043] c <Dy£¥&mmmm&<D%mm^m~c 

IBIi^';UX^J(D^ft< 44>— 35^:, /^^llfcj:^ 
^^•;UX raoP B 1Pg^BSf5}— 4 ft £ 5 CC&S 5 H C t 

40 timsLiK 

[0044] ±E**W»«EfiWi#©E»S* 

[0045] wr, ^mimzm&mm&^murji&hm 
tmttcmn-rz. 01^01211 -eft-eft, ^mm 

50 an4, *p^®5, gitiewxii^n, $e>«:^ 



(8) 



13 



B2Cc^OfcJ:5K:. 

wtc tut > ec w fteaa* J: vattd&tti^ti 

[oo46]i«iiim #u*-#*-/ hwb. 
&<, a*. s«i©j¥$«, WKiHSEsnat^. o. 

1 mm— 2 . 0 mm3&*8?£ l/t>„ 

[0 047 ] TffliJffiSH 2 tecfc ±fflff AM 4 « % 

^xtf^Dim te<fcDfu-if-*«:»-rss«». 

KiR*te<t^R«^©ffiffi^*©fc»CC^Sfta o 
{SSJ12, 4<bLTfc£, Sc, Y, Ce, L 20 

a, Ti, Zr, H f , V , N b . T a , Z n , A 1 , 
Si. Te*D&ft«J, Ti, Zr, Hf, V, Nb, 
Ta t Cr, Mo, W, Zn, B . Ah G a , In, 
Si, G e , S n , P b^O^fbtJ, T i , Zr, H 
f. V, Nb, Ta, Cr, Mo, W, Zn, B, A 
1 , G a , In. Si m<omm. Zn, C d , G a , 
In, Si, Ge, Sn, Pb, Sb, Bi W<DUit 

•teU>imi>L<l*T)l>Mtm. Mg, Ca^cD:? 
vitm. C, Si, Geiom */c«C*i6<Di&& 

[0 04 8 ] ±fflJ»K«4<DBIW3:, 10nm«±2 0 
OnmTOWU^ ±WJffiaW4 3&i»-raf*<b, _h 
ffi<DJ:5K:*Pi3JS5 afl^WT4J»Ol»K:J:?)SBflUB 
3*6*IHI15^col»<Da^*<tt*. CG>J:5K:JB 

«<&4fc»K:^o^^u^ #*rtrr £ te 

/2n ( A ttU—!f n SW 4 CD® 

t r ^ fc«>ccfw*ie*ei±cc w < r £ c £ nam 

W6c^s*ij-c*S 0 fif^T, jfifiAteJrMSJff^nKfcJ: 
K/VB2 0 0 nmJHT*i#*Ll>. «±CcttWL 
ftm&fr 6 , iffiJS^JI 4 (Omm-X, 1 0 n mJ&Lt 2 0 
OnmtTFv <tCC2 0 n mJ&(±2 0 0 n mJKTt?** C 50 
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[0 049] --ft. TflHSBW 2 <D«Wtt, WteKES 
hftt»*s, 1 0nmJ£LL2 00 nmHT#»« T 
■MBIOWtl 0nm*ii«i t 
■T4te-€-n^*io T»JftfiW*2 0 0nmKTit4 
Ctlffi* LA>3fiW:, iflHSBW* 2 0 0 n mHTi 

[0 0 5 0] 1BSU1 3 i UT«, Te^Se 
flitSWayt-f F. maGe-Sb-Te, G 
e-Te, Pd-Ge-Sb-Te, In-Sb-T 
e, Sb-Te, A g - I n - S b - T e . Ge-Sb 
-Bi-Te, Ge-Sb-Se-Te, G e - S n - 
Te, Ge~Sn-Te-Au, Ge-Sb-Te-C 
r, In-Se, I n-S e-C of^M^t^ 

mm m * m uu l tc tt m &m c » r *> i 

[0 0 5 1] RfiUI 3 <DJSU?«> 4 n m«± 16nmH 

fan > F ^ X F < £ S/cafr&cW 2 0 n m«±(DM 

bTy^*sffi<&4Ccon-C (09x.«O. 6jxmJ£TF) , 

»<T4CiK:J:9, JlOMrt^^^e^e^T 
-SCt^rta o ^tflBiiJlCDJgJf^: 1 6nmHTi 
T-Si, F^^^b'^^o. 6/im"Cl)ot^ 
x^u-x«MFg:45fflCciRS4J:5«:as. fc/cl, IB 

mm<omm^4 nm*ii«i, *^^>f^^h 

U-X*5^C* < &4. tot, 

IBIiJlCDMi¥«. 4nmHJ:16nmKT, 3e>0ctt6 

[0 0 5 2 ] tpfms t Lrtt, Ti, Zr, Hf v 
V, Nb. Ta, Cr. Mo, W, Mn. Re, Fe, 
Ru, Os, Al, Ga, In, C, Si, Ge, S 
n, Pb, Sbte«fctfB i frt>m\*tiZ>$>ti< ti>l^ 
(DtvM («f5C, Ti, Zr. Hf, V, Nb, Ta, C 
r. Mo. W, Mn. Os. Al, Ga, In, C, S 

i, Ge, Sn, Pb. S bte<fc B i 6«tfftS4> 

©»fc» % ^<b^?. mm* mm. vv\m. 

3 Cr, Mo, W, Ti, Zr, N 

b, Ta, Ge-Cr, Ge-Mo, Ge-W, Si - 
Cr, Si -Mo, Si-Wf»aci«t5 0 
[0 0 53 ] *Pi»5<Z>ttJS±LTtt, «ptC|BSSnft 
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I***, 5nm«±10 0nm«TWlK 
[0 0 5 4] Jg&fjf 6tt, U-1f-^0Cj*T^S*f*, 

cc, ak au, Ag, c umvtiMtmmmmom* 

[0 0 5 5]fi«i6©W»iLtB, WOHJESfttt 
C»**, 10nm«±2 0 0nm«TW^L^o 
[0 0 5 6] »JlCCfflt»«*!f*i l/Ttt. ±ECC«g%L 10 

easicca u tc & <D*s!R-rn« <t ow sa* 

[0 0 5 7 ] ±BE#^&W«Kfltfi#fctt. 03 K^L 
7U:5tel!W»l 2*Stt£C£#r#4. WI112 

H3«:^ , rJ:5«:iE»B3(3DMflBK:i9:^rfe<fc(r* 20 

[0 0 5 8] Sill 2<DjgJ¥£LTW:, «FtclS3ESn 
ttl»W lnm«±5 0nm«TWmK 30 
[0 0 5 9] _bfB&@2-6, 128. 

D (Chemical Vapor Deposition) MB E (Molecul 
ar Beam Epitaxy) &9<DmMtW&&&liC<t:r>XJ&l8i 

^A7>^tc§nrc^ e sh«. — kick. 

Ut>«tt». C*i&tJ:9. »*&cOJl4\ NJK^aWB 40 

au aKDettssB-rsciswr**. «f«css»3 

[0 06 0] $/c, ±E3&*«lt»«8E««#tt. ft^S; 

0W*aNC«fc9. SB2-6. 1 2**n-etigoo^ + 

*«cK»*aas«cc» D iiaegyB 3 l< so 
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«4nmKJ:16niiiaTOot, m«TfflfifflJB 
2©il«R« ( 1 0 OnmHl) <D 1 ffiBB3*l»*>6r 
£>£ e E»JB3 0«»%jE*CcfW«-r*C<t«. JJBO 

fifoT, iESBOJffiBBIfiM: 2 0 0 nm/SH 

[0 06 1] c©<fc5ccLr«jsSEStifc*Ji<z)±K:tt, 

[0062] feo^fe, timojimm *Rfa^^* 
-r, siw«wi:tt»n4jj:cjp/*yttt*v vsfrvzj 

[ 0 0 6 3 ] S4 yt^mm mmmftconm • n£ 

tf-*10tt. 3'J^-FU>X1 4tc±D«^snr 
file, *fiftu>xi 7*JB^cii«UT, ^f^^i 

8±tcJEB*StiS. U-f-*10tt, ^X3^;H 
9*±TCCtt^*rc < 5:6Cj:oT7*-**»y3tl5. 
tIctwX^ 1 £->^-:/;b2 0±&CB^3ftT 

l 8ku-if--*3&sj(ttt3ti*Ci«:j:0. MRRfi 

[ 0 0 6 4 ] m 5 tt$sm#(DfBis€:tf 5 m> u-ir 

~1f--*cM£fitt k Px, P,. P,:bJ:tfP«<DlBrcS»i 
?n^ a CCT\ PxB, M»W*»B$^$#4c<!: 

P.fciCJfp.tt. JfMW«W98lkStfSC&«s 
cD^e^±IBCDct ^k:^iST>5^«, ^Mftu-Hf^o 
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[0 0 6 5] tctcL. -T^rcDia^v-^ 405^0 

£ ; \" 9 - f - * <h u r ^vi/ * jij tc j: 9 jss-r a c i 

©Sfcfifc l r MS* L r fcf ag§^ - * * tc i > 10 
£ ar a c » an* *7 - ^ £ ?s *-c ss^^-u^^ 

#H8»SftTl>&»#-ett. e*v-*#WSSftS. 
[0 0 6 7] WiH tmtitMltr'-i AtXtCte^X, IB 

[ 0 0 6 8 ] m 5 CC7j^L/cf^a/^;l/^?r|<Diaf^C«, ^* 

7-u^p 4 tcj:a^E:ra^s^6nrt^ 0 

[0 06 9] £/t, H5CC^U:fcKI^;V:*M©±^ 

[0070] &*>\ fae^-^©fis-¥>*oir«cD^^ 
[ o o 7 i ] c 5 LTia»;*ft/cmffim#%w£*f st§ 

»4fi^2 3 <h u-tt&m2ft& 0 

[0 07 2] a±CCttlBLfcJ:5au--5f-*0^'7-- 

[0 0 7 3] <»2 ©UttJBJB) aW«BI5»ri*. ii 
LT\ *^H^CD^ 2 ** «fc Cf» 3 CE>jf^nfinREflW»CC 50 
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[0 07 4] ±IB3e^«rt»«E»*i»«:*5C»r tt, T« 
ffiRB£Hai§W<t(DIHL fc<fct«Bi§W£±(!HffiS»£© 

*fa±Stt*C f^MJIB, Ge, Si, C 

r, T i fcJc^A 1 *6»«n45l>ft< ife— o**tf 

[0 0 7 5 ] ±ia*^W«*ia»J«ttK:*jc^r 

tt, GflUROMV** 4 n m«± 1 6 n mHTt* ^Ci 
[0 0 7 6 ] £/c, ±K**W««EIWi#cc*jt^r 

H\ ±WJ«flW©«»# 1 0 n m«±2 0 0 n m«T# 
2 0 0nmJ«T#$?£lA>o 

[0 0 7 7 ] ±gB*^W«*IB»l9H*K:fcl*r 

iaiSB^Ge, Sbtei^TeSr^trC L 
<, Ge, Sbfc^Te^^tL, $6 

CCB. 0JIT-%CDN£^frC<h#»£lA> o 

[007 8] Sfc. ±E*^W««ia«WJH*K:fc(r»r 

±WffiK»*<tCX/*ytttTflPJ«BW3W, 6 0-1 
0 0^r;b%OZ n S 4d<£t>*4 0 — 0 ^;b%(DS i 0 2 £ 

[0 0 7 9 ] ±E3fe^W«*K®«f*tc*5C^r 
JSWJB^Au, Afir*5<tO f Cu^atfnS4>a< i 

[0 0 8 0 ] * fc % ±E**Wtf*RE«K#K:fcC>r 
*»JRB3&5, Ti. Zr, Hf, V, Nb, Ta, 
Cr, Mo, Mn, Re, Fe, Ru, Os, A 
U G a % In, C, Si, Ge, Sn. Pb, S b *J 

i *6a«nsiS>a < t i o©7c* <wtc v t 

i, Zr, Hf, V, Nb, Ta, Cr. Mo, W, M 
n, Os, Al, Ga, In, C, Si, Ge, Sn, 
Pb, SbfeJ:c;B \ ipt>mUti2>'Ptz< tkl^XDjt 

*^6»«n-64>&< <bfe \ ^^tsm\m, mm. 
[008 i ] ztc. tMtt^mnmmm&icto^x 
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tllBiia #eS*BT * & »&&C URc ryte <fc t>* A c ry, IB 

»B*ST^I/7T^fflr*4i»^CCttRainoteJ:iyfAarno 

ilt, Sftf*H (Rcry-Ramo) 

-C5tf>f > hfelJb) r&O, RJfc^Jt (Aery/ 

Aamo)**l. 0£Lbr**Ci3&s»*Ul^. C©»* 

[0082]**:, ±«^*Wt»*ffi««K#tC«Ji*ffi 
V\Z. IBliH^r 2 0 0 n m/#fe(TCDiIgrj&JK-f & C 10 

[0 0 8 3] £fc, 8BHW«\ TrStttfX ig«^ <b 

[0 084] c ©#3* wtt$siBS^«i*(Df mn^mx 

20 

[0 08 5]^/c, ±E*^Wt»«E««(*©ffi»ll* 
a^-u^P, (/c/cl. P 2 >P«^0) CM^iPKfffl 

[0086] JWT\ **ftJKS8*BIB*#flgoa3&«e>S 
2 . 19 6 t^^^ggCD^Wti^lBI^ 

[0 0 8 7] B6CC5Vi\fc3K:. SS3 1 _hKte, Tfffl 
ffig!3 2, IBiiH3 3, ±{]WS^g3 4, MiR13 
5, S»*«3 6^JIH^a»3nr*$0, JS«JI3 6<D_h 

(Df^ *^&CfcJ:. S&3 lflW>6U-1f-fc'~A3 8# 
REWSti. CtiCCJcDfw** ©BBS • M*k&'i7t>ti 

[0088] s^3 i , Tmmmm3 2 , %mm 3 3 
j: & ±mumm 3 4 ©tm iitit mi (ommmtv 
mm l tctmzmm -czz. 40 

[0 0 8 9 ] ?tmm3 5tt, U-1f-tr-A3 8Kl>tf 

xtfT i , Zr, Hf, V, Nb, Ta v Cr, Mo, 
W v Mn, Re, Fe, Ru, Os, Al, Ga t I 
n, C, Si, Ge, Sn, Pb, S b B i 

jm<om{m. mm. mm. must, v v\m, -fe 
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*f*W0Ctt, C r , Mo, W, Si, Ge, Te, Ge 
-Cr, Ge-Mo, G e -W, Si-Cr, S i -M 
o, S i -W, Ge-Te, Sn-Te. Pb-Te, 
Sb-Te, Bi-Te^fflC^Ci^rt^ 0 

[0090] lint-swum*, it^mmm&is: 

te, *io||J6^»K:fc^4*raJB*K:*J^r*>raa-c 

[0 09 l]g*H3 6(t U — *tf — t'-A3 8 CtfttT 

Witt A 1 , Au, Ag, CutpCOtkKKrtR 
e«*<DlKl>£JM#|sk W-C«S6 0 0nmSr© 
JS3r¥#0. 5iD/h?^Au, Ag, Cu, Stc&C 

tc, Agtc, Pd, Cu, T i tt^OTclR* 1 OJHT-% 

[0092] £/c, ±%tt¥mmmzmm#irci6i,>x 

tt. S7k:*-rJ:5K:, Tffl9ffiflW3 2 <LK»J13 3 <fc 
©M. *5<fcV/*/c«fESH3 3 4±ffliJ&g@3 4<hCD 
Hie. IB»JS3 3 0tefift<D{Eji*afi5<bLr. IfMB 
3 9*Stt4C£#»*Lt» 0 Wffi/13 9 <hLTti, T 
ffl'Jffiail3 2feJcO\LffiiJfiia«3 4<bltffll^C<!:© 

[0 09 3] Tffl'JffiSH3 2, SBSW33, iffliJffiSH 

3 4, 7feBRioyi3 5, mmm3 e*sj:z/nmm3 9«, 

[0 09 4] J/c, ±K««9t»*Ea«*tt. 06 
BIB** 5 -»«4»iSi3-&rte0^*>«*C4CCj: 

[0095] *mmm<Dft¥m\mimmmz* ytm 

W13 5 (ja«r*n 1% ffiSfflRk^ AtffdJ 
JSS*/13 6 (ffljf^n,, XMHkk,. S/ld,) 

[0 09 6 ] *W«ctt % *©iR^3 S^Sfff^n,^ 
S9*a 3 6 <D^St^ n , J: ») (>igic^t < ? 2> C t «: 
£9, _hfB A cr//Aamo<h A R ^ < -T^C<b^ 



(12) 
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T£& 0 *OBSr*<OMAn = n 1 -n 2 K2«±6JWT * 
#jff*L<. 3JW±5tiT^J:05fSL/^c 
[009 7 ] ±EI5H«, «T<Z>**»WK: ioTKft 

1 9 7 l*£m) o CCm #t?-A (iSS6 6 0n 
m) ©A»«^6iK:E18hfcl«3 
3 2 (&M(Dmm) /E»H3 3 ( 1 0 n m) /±flH« 
SH3 4 (flSKMW) /*KJR»3 5 (KJ?da) / 
JSWH3 6 (8 0nm)O»Mft(C^"C, Acr 
y/ A amofc J: OA R <Dffi£ft# L 

[009 8 ] *(DK$, S»©S8f*n*J<fcWH*fi^ak 
l«3 1^n=l. 6 , k = 0 . 0 % TffllffiBW 3 
23Wn=2- 1, k=0. 0, 1B»» 3 3 ##fiatfc« 
tn = 4. 1, k=l. 6. tSjHftBT?n = 3. 9, k*20 



2 % 



1 \ 
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= 4. 2, JdHflHW3 4**n = 2. 1, k = 0. 0, 
ymWM3 bifin = n 1 , k = k ls JSWH3 6*«n = n 
k = k 2 £0rttSL//c o 
[0 0 9 9 ] tt^3an 1 in a ©fi^-&to1*K:oiiT, k 

k 2 > d^ffSECCaEftSe, Acry/Aamo^ 1. 0 
Oggfflr(DAR<0*^:ffi**«)/c. *sm^r (^1 ) fC* 
T 0 TIB (SU ) I" A J *5<fctf r B J tt, HfflWa 
EftltftiLT+dttWft**!^***)©, rcj B 

r d j ^lffl^l^j:c^(D^lTt^ 

& e ttfc, Sfc&CrfttttfKCB* r A J tt. Acry/Aamo 
* 1 . 0 0*tt6*fctA ROffcfcifcW 1 5 %VL±t & 

aETSSte*?nu rcj a. H*fr*»fc , r aros 

5 %J£Lb 1 0 t & £»f£#ffiGE-f 

[0100] 



n 2 \n! 


1 


2 


3 


4 


5 


6 


1 


D 


D 


B 


A 


A 


A 


2 


D 


D 


D 


B 


A 


A 


3 


D 


D 


D 


C 


A 


A 


4 


D 


D 


D 


D 


C 


B 


5 


D 


D 


D 


D 


D 


C 



[0101] (gl) 6MS***6fc. An = n 1 -n,B 
2H±#»*K, 3«±#<fc9#£Ll>C<fc#fo*> 

[0102] Sfc, 7fc©iRJi3 5©BW*5»-rif4i, 

tWKji 3 5 (oyt^mnm^ s<ao, ^bmxji 3 5 
&s. ccotctb. ytwatm 3 5 commit, xmytzmm. 
135 oD^ii d 4 b. fear -2>^*fi« & if ©saws** 

6, A«#£>*fcg£ A 0. lA/dit-kJ 40 

£d t £l. 0 A/ (ru • k x ) ©*H**f*L<, 
0. 2A/ (n t • k a ) ^d l ^0. 8 A/ (n x • 

[0103] S*f@3 6 4 

tlt«, p(x.«3 0 0 KJfiSCDSS^ttt 5 0 W/m 
•Ktllt^^Ci^K, lOOW/m-Ka 
±, 5 OW/m - Kt(±W0!ifJL^ 3 

bfc+ftteft&n^&'&ztc&tete. mtm 3 6 omm 50 



3 6 CC tt 2 «£Lh# ct 0 » * L ^ C i tffigSS 3 

titCa 

[0104] ^mmmm<Dit^mmmmi^<Dmmyj 

[0 10 5] ±IBT tt. IBiiW<DM/?* 1 0 n m 

[0106] (S3<DHS6^S§) *3U«^«TB, G» 

■**tf 2 &±M&2titcft¥ifimmmmi* 

K <«*«) ^»H*/hLT2JilB*SnA:Jg««:o 

[o i o 7] msictjkLtcji'iic. *mmjtm<D%&#) 
mmmm#-c&. s«s«4 i±cc, ^itf$B@4 

2, »*J14 3. »2flttW4 4to«fcO«8ai4 5 3WC 
©JBCC^SnroSo ^ltff8S4 2fc<fcO'^2tffg 

4 3tc». ^n-emB&»^$nr^^, cneo 



V 
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[0108] *3I*6^^(D02 mtm 4 4 CC«, ±ffi* 

w^MT^cim^ sin Ararat*, t 

[0109] *fc % *2tt«J14 4TW«©iB»|}^«: 
fT5*fc», *ltlMli4 2^»S*i4U--1fjfe©il>tt 

[0 1 10]»Hti43iLrtt l U — tf*<0«SA«: 

^CtOT^S 0 ^«)14 3©Bl/f«. *l««i4 2 
<fc CJ« 2 WW! 4 4 OC^m^— *«:«ffl©3B»ff ^ 20 

3(Dif«, »lf»«JB4 2t*2««»4 4©^m 

[0 I l l ] fi«B4 5tt. *2©t»ai4 4«:Mr 
4/c*©S« («SS«) <bUrfijmurfeJ:^ 0 CCD 
W«tt. Sg 1 OflHM 4 2 ^AbfcjHBStftt 1 i > 
»2©tt«»4 4*JBRElyA:figai«ficb*, 3 30 

l». 2 #Wl©Sfl2«#rafflJ©*ffiK:, «9A«2 
PS (photo-polymerizationa) K«fc 9*1*931* SttT 

fc, &mm45te. »B*^*CJgiSLfc»2tWW4 
4±CC^RLfcJl"C*o-Cfe<fcl>. CO<fc^tt«aW 

[0112] *HJ63B«(Dl!JB*ffi<D— flJteooTSMJi 

<fcD> »ltt«WfeJ:CF»r2»«Mi*JgflE'r*. 

30r»t\ «r i iff * /cum 2 Wffinia>KiH-bec . mft 

mmt&ffiffi&miGbxftmm z*>ic. z<d& so 
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mm zftLxmi mmm ±m2 mmm t tm»tr & «t 5 

[0113] 

[0114] (hjsw 1 > «ts<t i/tit 0 . 6 m 

m©#y*-#*-f F«IS*flH>fc. COSflLbCCtt, 

J&Ufc. y;U-^(Dai3«JKj7 0 nmilfc. 
[0115] C<DS«±CC. ZnS-SiO, 
JtZnS : SiO 2 = 8 0 : 2 0) ^-y^ 
ft 1 2 0 0 nmOTfflffiSl. Ge-Sb-Te (J^T 
ifctbGe : Sb :Te=2 2 : 2 5 : 53) jr-y* h 

zm^r&*&mm<Dtmm* zns-sio, c^hp 

ifctbZnS : S iO 2 = 8 0 : 2 0) &-#v 

ffll>Tft4 0 nmO^raiB, M#tt<D* — ? h £ 
/Hl>Tft4 0 nm(DK*Bi«\ l^nfcx^ * £ y > y 
ffifCJzOm^caJBUfc. ^fhOifciilOcm, V 
S8mm©^!? £ y >y^-y v h£Ail>. IBJiJtkJ 
J*«A r tfXtpr. IBi^H«A r iN,Oil^ (± 
ff2mTorr, N 2 #X#IB2ft5 %) ^-CfiRJgU 

[0116] c^urfi^n/cTfef^ x ^ ccjR^mnBf t 

--rt/-T4C<!:CcJ:t)^ffi*l7«8tea{bU. No.i-No.2i 
<fc Htff*fiECC » T S «c#14* 81 ^ ^> tf> ^0 WCC IB 

^r^tjufcfeor**. 

[0117] ^2JC^7 r ^X^CDlBiig • ±f!iJ«SJt 

[0118] Ctl6©*f ^X^*igS6 6 0nm v N 
AO. 6©*¥»*fflC^ JSii6. Om/s 
I:ft32mm t BSS : ft 1 8 0 0 r pm) <D%fR'~C 
v-irx^^SB»*ffC^ ^OX^U-X*?fiiJS0fco 

[0119] IttWtCtt, y;l/-^CC9. 7MH 

z<D3T(i#*BBSL. C<Dh7^4B40t3Ti 

&t. *©^I/-^©P8BlO^> FCC2. 6MHzCDl 1 

gij^ Lfc 3 T(t#fifi©fiT*A A = A 1 -A 0 *^PX 
-fU-XflFfflOfSSi-Ti, CtiiBi;C4t^>Ft 
^-^i^ltlft^ [Hliitc3T{i^Sg$s{£Tfi 

a a* ^aij^-r^o 

[0120] ^2tC«S7 r ^X^0)AA(DffiCCck^g^ 

*iBt8*r^o fcfcu, ±iB9isoigm, i>-?ti<D*r>y 



i 



J 

» 
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fmmm<oisr&^ ?<iofcot ( a a > a 

A' ) % *<D»^(DS|SS (AA) <Dfr~Cmi£lstc 0 A A 
(Dffl*il d B*St©t>COtt TAJ , ldB«±2dB* 
iS(D&cD« TBJ , 2dB£t±5dB*i©t(D» 
TCJ , 5 dBJy±<Dfe©tt TDJ XmLtc 0 

[0121] ii#%faiS"rsi®©u-if-a:sHiS 

3T«-*(Z)ti-&B^l/^iB5 1. 3ns (^9- 

u^;up a ) (om—tm'WxtL. l lTff-^on^ 

il, *<D5ai»5 1 . 3ns, 2#B«»«-r^r 1 
7 . Ins ©^Jl/* Jl^HIGXife 17. In* 

<»2) 
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* u fri >SB#r«^ 7 - p 2 commit 

[0 12 2]ES^'7-l/^;l/P 1 B, 3Tff-^£IEia 
L//c«^CC*(DC/NJ:b3^4 5 d B*jB*S'*?~©T 

fo%3T«#*K»L;fcJifc:i lTft%*-^^-f 
h LfcR©3Tfi#«iB©iiia01:*5 2 5 d B 

^«7-u^;i/P J fccfcO'P 4 «, 

[0 12 3] 



No. 


GtOT 






AA 


1 


4nm 


15nm 


Cr 


Al 


C 


2 


8nm 


15nm 


Cr 


Al 


A 


3 


12 nm 


15nm 


Cr 


Al 


B 


4 


16nm 


15nm 


Cr 


Al 


C 


5 


20nm 


15nm 


Cr 


Al 


D 


6 


12 nm 


3nm 


Cr 


Al 


D 


7 


12 nm 


6nm 


Cr 


Al 


D 


8 


12 nm 


9nm 


Cr 


Al 


C 


9 


12 nm 


12 nm 


Cr 


Al 


B 


1 0 


12 nm 


18nm 


Cr 


Al 


B 


1 1 


12 nm 


21nm 


Cr 


Al 


A 


1 2 


12 nm 


15nm 


PbTe 


Al 


A 


1 3 


12 nm 


15nm 


WSi 2 


AL 


A 


1 4 


12 nm 


15nm 


Ti 


Al 


B 


1 5 


12 nm 


15nm 


Cr 


WSi 2 


D 


1 6 


12 nm 


15nm 


Cr 


Ti 


D 


1 7 


12 nm 


15nm 


AT 


Cr 


D 


1 8 


12 nm 


15nm 


Al 


ZnS-Sia 


D 


1 9 


12 nm 


15nm 


Cr 


ZnS-SiO* 


D 


2 0 


12 nm 


15nm 




Al 


D 


2 1 


12 nm 


15nm 


Cr 


ai 


D 



[0124] ^nmisJ:zfs»m^cm^ft&tmcm& 
(Dj:^tc#^r^6o m&mmco^im^, ai o 

0-6 0 OTIlCfctt «J1 5 0-2 5 0W 

/m-k) , Cr (50-10 OW/m • k) . T i 

(2 0-5 0W/m -k) t WSi, (5-2 OW/m 
• k) , PbTe (1. 0 — 3. OW/m • k) % Zn 
S-SiO 2 (0. 1-0. 5W/m- k) r^^ B 

[0 1 2 5] at2«fc!K «riE«UiW»<0*lttSND.l- 

X1fi$&<* No.ifcJ:(>'No.4*C«^ox-r U— 



40 tt, tEHUKDJHJ?** 4 n mfiLh 1 6 n mHT^SSS 
ft, 6nm£(±14nmt(TW^ll\ 
[0126] ±flB«BBl©JBW3&saft4No.3bJ: 

tfNo.6— No/LtfMfc^-f *^£JtS«"&£, ±{M^SJI 
<Z))gJl# Jit, Hi£ ^PX>fl/-X #/Jn g l > c £ ifi 

©*l**> 6»10n m«±, 5 6 fctt 2 0 n mJ£i±## 

[0 1 2 7 ] £6&C, *HJl*JJ;iySi*»<3r>*m^S4 
^No.3fe^^No.l2-^to.2lCD^7 r ^X^^l:b$5-r^o C 
50 (D*PX\ No.3«51-T*^, No. 12— No.l4#*^P;W U — * 
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[0128] No.l5^No.l3ttli-j**l*>»ti|aH<Dj»ea»* 

[0129] JW±<£ 0 , 3BfiJB±Cc«»©JB;fr*8IJB3ft 

[0130] It No.3£ LT^L/c«te5K:oi>T, H 20 

3K^Lfc<£Mc, SElSW©±TK:igOTGe, OteJ: 
W^ftSfil 0 n m©»ffll*Ml/c3tf ^ ^ 
tfEKLfc. GeONIlt Ge*-y?htfflk A 
r , N a *Jj:C^O a //Xit3t?S(fittX^?F £ y >^CCJ:«3 

CC, 3 Tfccfctf 1 1 T«-^*3KSK: l^H**t>ttl 0 

jjmm u io mi ssa £ j±-<t 3 Tfi^©©H^f t 

[0131] l^@5B»ar»No.3«> % Ctl 

CC|fffill*jfAL/fc*f 5 -/^^fejSiH<STttO. 5dB 30 
J&lT<D»Mi6Hr * /c#, 10 7SMtE3&&Vl*tto. 30) 

CCflWJBfcJfALfcjfcf 5 -* **fcttj&8£UT0. 5dB 

-^**^-»3fci*CcJ:0»*fLfclli». NJK*<D«5«>4 

*^{fc3#ra»SEiaLfciC6. iESUB 4 1 © N Mr¥-<D 

AVrOttMRfti-etiMO. 0, 0. 2, 

0. 8, 4. 0, 7. 6If%ift-33fc Q 

[0133] cneco^x^^^o^oiiu^^p^ 

Ztc&K.. 3T*5cfctfl 1 Tff-SffcSSfc: l^@*fctt 
1 0 751s|fi»U 1 O01Slitf£<bJ£^T<7)3Tm^O& 

<D?a*>? fe®«IffiTtt0 . 5 d BJBlTOKHttHr* 
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WftjWfcO. 0^%CD^CD/c^^ v ^2dBfiTl/t 

0. SdBJMrtOKiiaHOiBTTftote. cn 

5E 0 , Xtc 9 0 "CtBttSfi 8 0 %©SMTr 1 o o mm 
ffi??U *©acc3Tm-^JBH*M5eurS«aE^t*9l 
^ciC5, IBSWcfKDNlST-O^fe^t!!^?. 6J^ 
-T^CD-r ^ **«5 d B«±ffi*I^iSTL//c3&s. 4. 0 
%<D fe 2 d B HSCD{BTT\ -eoffettK £ A, d: 
ITU^^t CO****'). 3ROilL#14, Bfffltt 

iseiB^^Nii^otSfesai^, o. 

0-6. 0»%, S6CCB0. 5-4. OHH^tfJ? 

[0134] (HO6092) S«i 
^ httMSfr&fttK mZ&O. 6mm, ^U-^*?J:i>* 
^> KCDS^ifetCO. 6 Mm, yjl/-:/<DS33WRj7 
Onm©fe0^ffl^/c e COif£D±^, ZnS-Si 
O, (Zn S : S i 0 2 = 8 0 : 2 0) jr-y* h*Jll> 
TJSil^j 1 5 0 n m(DTiMI, Ge-Sb-Te 

(JS-^&ttG e:Sb:Te-2 2:25:53)^- 
h^rffll^TMif^Jl 0 nm<DIB»B, ZnS-Si 
O a (fl^StfcZnS : S i O a = 8 0 : 2 0 ) * 

h*ffli^ruw»3 o nm<D±m&mm> «^ftm 

Wittf P b T e (JgffiRItP b:Te=50:50)£ 

-y? h*fflc^r«^ftW»<D*»jRJi, **ftt*fsk 

&C:fcl>r kiESl 0 cm, Jl£ 6 mmO^-y? b££9 
C\ iBSWBKWttA r IBI^g^A riN^ 

®^^7X (MlmTor r N,^»IIttjKj5 

[0 13 5] COcfc^^Lrff^n/c^^^^CDS^H 

^CctO, ^ffi4*ZBB(SafbL/, ^.31-470^^^^^: 
f#/c 0 cne>Of^^^ IB»S^«tt©ttf443«fcV 

r** 0 tib («3) ft-r 4^z<bym$m. Km 

[0136] CCr, mffl(£.£~DXi£&>tdfc&6 60 n 

*«^n=l. 6, k = 0. 0, TdJffiSH *<£(>' 
±ISlliLt0ZnS-S i0 2 ^n = 2. 1, k 
= 0. 0, IBliiliLrcDGe-Sb-Te^# a ^rSt^ 
irn = 4. 1, k=l. 6, ga^rn = 3 . 9, 
k=4. 2, MffilW^SIili Lt(7)P b Te ^ 
n=5. 0, k - 3 . 2 V Au#n = 0. 3, k = 3. 
6 % Al^n=l. 4, k = 6. 4, Pd^n=2. 
2 % k = 4. 4, Cr^n = 3. 6, k= 3 . 4, Ti 
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N#n = 2. 5, k=l. 2, PdTe^n = 3. 2 V * 
k=2. 2, Ge 90 Cr 2) ^n = 4. 5, k = 2. 5, 
Ag„Pd 1 Cu 1 *Jn = 0. 3, k = 4. 0t^^c o 
C©ttCca^tir**»H|t«r^or, WmZtitcAcry 
/Aamote<fctfAR<Dffi*r (SI3 ) *C0H±T5rr. 
[0137] cn^Of^^^, 6 0 nm s ffi 

□» (NA) 0. 6©*¥*&JBlvt\ fg£6. 0m/ 
s (¥&ftH#J3 2 mm, IHEgfcRj 1 8 0 0 r p m) <D 

g*T, y;l/-^*5<fctf^> KK9. 7MHz<D3Tff# 10 
£2. 6MHz(Dl 1 T{f#££S&t 1 lHiE^U 3 

mi^rwjeLfc. ccm 3 Tfi^ti 

A,il 1 T^Sm^OSifSAx.iO^ (A 3 -A aa ) i 
[0138] (8-16) ^lH<D^>#A{f-Sf£: 

^<hS^M^-o^rHll*±a)Xur$)0 , 3T-1 IT© 20 

Sft-^<DJt"^t?^^©«iSfflM©te«I (a sum ) £<h 
cnSM^^^^Kffi (T) rfdo/cffl 
(asum/T) <fcLT«3HSft*. 5****1 
2. 8%«T*C*4il^Citt, i»fBB#ra**±<DXU 

o- 4 ^Tr^^>ci^taaT^c<i:^e>nn^ 0 

[0139] M-^£f3li*r£l&©U-tf- 
»B. n T ( n BffiR. 3 ^ n ^ 1 1 ) 



a > 
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(n-2) fflO'W^jfe&ttS^n^JIJ 0*7-l''<)\' 
P t ) £U *<Z>5fcfflB5 1. 3ns. 2#B£U*4B-r 

17. In sO'WXiffC, &'W*IB©ififc 1 
7. Ins (^»7-U^;l/P 3 ) iU, Mdfe<D^)lsX<D 
a»K:3 4. 2 n s Of^ERS ('^-U^Jl/PJ £ 

i£tt/c 0 ^-**iB»Ltti>S#&ctei>TB, /W-u 

m#*fB»U/c«^tC-e(DC/NJ:b*8 4 5 d B4SiS 

^'7-<DTIBii©i. 5iStu ^y-u^i^Brfi 

[0 14 0] ±EO*frr#J^L/c3e*€:±8B (SI3 ) 

*rci>sfc<z>*r taj , fflS-iiSUtJg 

r D J iltlUc &fc v 3&5C^tt:WtC«, C/N 
HtfCO^T. rAj tt5 3dBK±, rBj tt50dB 
t(±5 3dBm TCJ ii4 7dBfc(±5 0dB* 

m. rD j »4 7 d B*jscc*n-en»^-rs. 

?fi**K:oi>Ttt, rAj tt2 4dBWi, r B J B 2 
0dB£Lb2 4dB*Si, TCJ BI 6dB«±20d 

B*j«, r d j tti 6dB*iwn-eni§t^. £ 
sp* irccoivcB* rAj «8%*jK, rBj B8 

%&l±i o%*m rcj Bi o%&l±i 3%mm, 
r d j bi 3%«±K:*n*nS[^-rs. 

[0141] 



(*3) 









58* 


13 


3t¥ 


itf? 






No. 


$m m 


m 




IJSJ1 


Ac/Aa AR 


C/Nfcfc 




S v 






(nm) 




(nm) 




(%) 








31 


PdTe 


20 


Au 


10 


1.12 


19.3 


B 


B 


C 


32 


PdTe 


20 


Au 


20 


1.13 


19.5 


A 


B 


B 


33 


PdTe 


20 


Au 


40 


1.15 


19.5 


A 


A 


A 


34 


PdTe 


20 


Au 


80 


1.16 


19.4 


A 


A 


A 


35 


PdTe 


5 


Au 


80 


1.04 


16.5 


B 


C 


C 


36 


PdTe 


10 


Au 


80 


1.15 


18.0 


A 


B 


B 


37 


Pcffe 


40 


Au 


80 


1.06 


19.6 


A 


C 


C 


38 


PdTe 


60 


Au 


80 


1.06 


19.8 


B 


C 


D 


39 


PdTe 


20 


Pd 


80 


1.11 


19.8 


B 


B 


B 


40 


PdTe 


20 


Cr 


80 


1.04 


19.8 


B 


C 


C 


41 


Al 


20 


Au 


80 


0.89 


16.8 


B 


D 


D 


42 


Pd 


20 


Au 


80 


0.97 


18.5 


A 


D 


C 


43 


Cr 


20 


Au 


80 


1.13 


19.4 


A 


A 


A 


44 


Cr 


20 


Al 


80 


1.05 


19.6 


B 


C 


C 


45 


Au 


20 


PdTe 


80 


0.93 


17.3 


B 


D 


D 


46 


TiN 


60 


Au 


80 


1.13 


18.1 


B 


A 


B 
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31 32 



47 


PdTe 


40 


Au 


80 


1.10 


18.5 


B 


A 


A 


48 




40 


Au 


80 


1.18 


20.1 


A 


A 


A 


49 


Geg o Cr 2 o 


40 


Acfe 8 P6i Cuk 


80 


1.18 


20.1 


A 


A 


A 



[0 142] f a X^No.3l-No.38^, imMM t U X 
nCDA^^PbTe, ^MM t U X n #/J» 3 < JftfiSMg 
©^^Au»/cf-y x^-c&O , twx^no.3i 

0, fwX^No.34-No.38ki:, *»4X»OHI/l€:^tS . 
•tf/crv Z?Xfo&* 10 

[0 143] f r ^X^to.31-No.34£lt^r&<^ Jg*t 
»©Au 3^^«<!:^iP«g*S±^S/ctotC, 

it* zftmtttsi-ixto*) . mim<Dmwi$ytmm<D 

[0 1 44] 7 s X^No.34—hto.38^rl:bi5"r^<b, 7^ 
X^No.37, No.aacD^^cc^RiRBtDKff^Tafa^ 

— TWX^No.34. No.36(Di#^C« v ^iRJl 20 

©asaawtt. o. n/(n 1 -k 1 )«±i. o 

A/ (n, • kj «T(D®HT£>& 0 
[0145] *fc, 7 s ^X^No.39-No.47te v *»iR» 

No.34^An = 4. 7 T^>-S©^:*f TWX^No.40 
(An=l. 4). rwX^No.41 (An= 1 . l) v 
7 s -/ X^No.42 (An = 1 . 9 ) , X^No.44 (An 
- 1 . 4) , X^No.45 (An = -4. 7) 30 
An j;H^^^/c^c*?^I< % 

<^otl^, 7W **No.39 (An = 2. 8), 7^ 
X^No.43 (An = 3. 3) , 7W X^No.46 (An = 
2. 2) , *r-f X^No.47 (An = 2. 9) ft<tli. A 

n £ t > <D « i'lBSS^tt o "C *5 0 . A n \% 
2. 5&±, $6tC«3«±^<fcOSf^UliCi)&^^ 

[0146] ^/c, TWX^No^tfDjgjSKlO^T, 0 40 

7te*irJ:5&\ ffi»Ji3 3<JDS«3 1 ffijfc itf/S/c 

«SK3 1 ±1xttffl<DffilCGe oNrnfr^tezmmms 

nm©SII3 9^Mctl/cf ^^*ff8l/fc 0 G 
eONKJ, Ge^-y^F^ Ar, N,*jJ:^ 

0 2 ;tfx4jrj5l£ttx^ ZtcJ: -oXf&mLtc cti*b 
(D7wX^K:>tfU -r ^X^No.34<t[nHIKoa^^rffo 

*No.34£^6&l>&<D(7X 9 (GeON 

Ml) £1S§§H3 3CDSS3 1 <M<E>^ »«3 1 <hJR#« 

<D&. mm iM*5£zmm3 1 is^natcs^jft^^ so 



It, ^ti-eni^2dB, ift4dB, ^]5dB/cm 
[0147] 

^DX^u-x*vh3<, »^ft(0fff*K©§BiIW£te# 
J:ntf, • ****** -^-^-f hKtel^T fe 

CC cfc ft , C CD «fc 5 tt3^flW«SH»*i»<D«jfi*ffi t 
Z>&(DX%>Z> 0 

mil *&*A<D3t¥mmmmm{*<D-&m <* 1 
[02] nox4wit *Bie»«<*©-^cDgp» 

[03] ^B^cD*^tt*BI2^*C0S«C!)-^SS 
[05] *^^CD*^tf$8ia^<*(DlBliS^ffi 

ec ^ffl 3 n ; x : &&<D—m & ns^r 0 r & & . 
[06] *»ea©*^w«««aeB«#© * teg (©-» 

[0 7] *«W©*^fl9««S««#© S 
JKS8 (»2©SefiJBU8) cDgp^KM0r**)^ o 
[08] *^gg(7)^^tff#RIBI^(*CD ^ tcm<D-B 

m (sn3<DHjfej$iS) coaj^KSH-rfts., 



1 . 


3 1 




2, 


3 2 




3, 


3 3 


IBiiH 


4, 


34 




5 






3 5 






6, 


36 




7, 


3 7 




8 






9 






1 0 
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1 1 IBUfev-^ 

12,39 Rmm 

1 3 sm»\s-ir- 

14 3'jy-FU>X 

15 hf-A^^y ? 5f — 

16 A/4«*« 

17 *J125U>X 
1 8 Tfe-r * * * 

1 9 ^n>f ;i> 



* 2 0 
2 1 
2 2 
2 3 
4 1 
4 2 
4 3 
4 4 
4 5 



4A 1 1 1 aa 



l#g3 2 0 0 0 
34 



2 15 5 16 



mimnm 
m2mmm 



:m2 ] 



[03 ] 



im6) 



1///////^ ) 

Kwwwf 



//////A 




6 
5 
•4 
3 
2 



10 




VZZZZZZ3r- 



7ZZZZZ2X 



W\WW 




////////; 



WWW 



• ///////, 



^w37 



[05] 



18 I I 



[18] 

EZZZZZZZ-* 

44 





IK 



38 



Pi 



— Pa 



[07] 

34 



P3 




38 



(19) 



^§8 2000-215516 



(51) Int. CI. 7 

G 1 1 B 7/00 
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WMtBJ ¥flcl5f4^ 1 1 0 (200 3. 4. 1 1) 

000-215516 (P2000-2 1 55 1 6A) 
[&P§B] ¥J&1 2^8^40 (2 0 00. 8. 4) 

[spmwBLi ^mm^n 12-2156 

[ffiBH##] ^ISff 1 1 -2 1 8 7 2 2 
[HB8«f*^H»7JK3 

538 

522 
533 
535 
626 
531 

538 C 
538 A 
522 R 
533 3 
535 D 
626 Z 
531 



[fetlJB] ¥0E1 4*P1 2/! 2 50 (2 0 0 2. 1 2. * [ffiIE*tftSS*3 0 1 4 1 
2 5) [ffliE^] 

[tiiES»*«B*] WttMt * [0141] (313 ) 







H 


Kit 


ff 










No. 


ttt* 


ftff 
(nm) 


tm 


mm 

(nm) 


Ac/Aa 


AR 
(%) 


C/Ntk 




V 7: 


31 


PbTe 


20 


Au 


10 


1.12 


19.3 


B 


B 


C 


32 


PbTe 


20 


Au 


20 


1.13 


19.5 


A 


B 


B 


33 


PbTe 


20 


Au 


40 


1.15 


19.5 


A 


A 


A 


34 


PbTe 


20 


Au 


80 


1.16 


19.4 


A 


A 


A 


35 


PbTe 


5 


Au 


80 


1.04 


16.5 


B 


C 


C 


36 


PbTe 


10 


Au 


80 


1.15 


18.0 


A 


B 


B 


37 


PbTe 


40 


Au 


80 


1.06 


19.6 


A 


C 


C 


38 


PbTe 


60 


Au 


80 


1.06 


19.8 


B 


C 


D 


39 


PbTe 


20 


Pd 


80 


1.11 


19.8 


B 


B 


B 


40 


PbTe 


20 


Cr 


80 


1.04 


19.8 


B 


C 


C 


41 


Al 


20 


Au 


80 


0.89 


16.8 


B 


D 


D 


42 


Pd 


20 


Au 


80 


0.97 


18.5 


A 


D 


C 


43 


Cr 


20 


Au 


80 


1.13 


19.4 


A 


A 


A 


44 


Cr 


20 


Al 


80 


1.05 


19.6 


B 


C 


C 


45 


Au 


20 


PbTe 


80 


0.93 

-W l- 


17.3 


B 


D 


D 



GHB 7/24 



[F I ] 
G11B 



7/00 
7/26 

7/24 



7/00 
7/26 
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46 


TIN 60 


Au 80 


1.13 


18.1 


B 


A 


B 


47 


PbTe 40 


Au 80 


1.10 


18.5 


B 


A 


A 


48 


o Cr 2 o 40 


Au 80 


1.18 


20.1 


A 


A 


A 


49 


Ge* 0 Cr 2 o 40 


Aq^PttGjj 80 


1.18 


20.1 


A 


A 


A 
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